INTRODUCTION
============

Hysterectomy is the most common gynecologic surgical procedure performed in the United States, accounting for 600,000 procedures per year.[@B001] The most common indication for a hysterectomy is abnormal uterine bleeding, which is frequently caused by uterine leiomyoma,[@B002] which is present in 25-50% of reproductive-aged women.[@B003] In 2003, approximately 66.1% of hysterectomies performed in the United States were via the abdomen; 21.8% were via the vagina; and 11.8% were laparoscopically undertaken.[@B004]

A meta-analysis by the Cochrane Library showed that both the vaginal and the laparoscopic hysterectomies were associated with a shorter hospital stay, fewer infections, and a more rapid return to normal activities compared with abdominal hysterectomies.[@B005] Furthermore, the former is associated with less postoperative pain, a faster recovery, and a better cosmetic result.[@B006] Wattiez et al.[@B007] concluded that "the rationale for hysterectomy is to convert abdominal hysterectomy into a laparoscopic procedure and thereby reduce trauma and morbidity."

In 1989, Reich and DiCaprio[@B008] performed the first total laparoscopic hysterectomy (LH). Since then, several authors have reported their experience with this operation, so much that LH is currently accepted as a safe procedure for the treatment of benign uterine pathology.[@B009]

The term "large uterus" has been overused. In several publications, this term was used to define the weight of a uterus \> 300 g or \> 500 g.[@B010]^-^[@B012] Giant myomas usually obstruct the pelvis and become extremely difficult to be mobilized and manipulated, reducing the availability to identify the surrounding anatomic structures, and hampering the correct development of the spaces by the surgeon. In the study by Uccella et al.[@B013] comprising more than 1,500 hysterectomies, the prevalence of uteri weighing \> 1 kg was 5.7%.

Studies involving the laparoscopic procedure for the treatment of a uterus weighing \> 1 kg are scanty and involve a small number of patients,[@B014]^-^[@B016] and the procedure via the vagina has been limited to sporadic reports.[@B017] The case reported herein presents the removal of a 2,800 g uterus via laparoscopic-assisted vaginal hysterectomy (LAVH) by skilled surgeons using minimally invasive techniques. The report was approved by the ethics committee of the hospital (ZNA Stuivenberg/ Antwerp - Belgium), and was formally consented by the patient. This intervention was part of a routine treatment--hysterectomy---hysterectomy. The informed consent had been obtained from the patient.

CASE REPORT
===========

A 43-year-old woman born in the Middle East presented to the medical facility complaining of a "large ball" in the abdomen for 2 years, which was associated with nocturia. She denied abnormal uterine bleedings, but eventually presented pain. She was obese (body mass index = 34.5kg/m^2^) but no other comorbidity was present. Physical examination revealed a mobile, painless, pelvic-abdominal mass extending 3 cm above to the umbilicus.

Abdominal and vaginal ultrasonography was performed showing a large mass in the uterine topography that was scarcely vascularized and sized 13.9 × 16.4 cm.

The magnetic resonance images showed a mass with areas of hyperintense signal intermingled with areas of hypointense signal in T2 in the fundus and the posterior wall of the corpus uteri partially subserous and intramural. The mass measured 18.7 × 16.3 × 21 cm. The endometrial cavity was normal ([Figure 1](#g01){ref-type="fig"}). These findings were consistent with the diagnosis of uterine myomatosis without any sign of malignancy.

![Magnetic resonance of the abdomen. T2 weighed images showing a uterine nodule partially subserous and partially intramural. **A -** Sagittal plane; **B -** Coronal plane.](autopsy-06-01051-g01){#g01}

The patient was submitted to LAVH. To reach the pneumoperitoneum a Veress needle was placed in the Palmer point. Via an incision of 1.5 cm, a 5 mm trocar was inserted followed by a 5 mm zero degree laparoscope (Karl Storz GmbH & Co., Tuttlingen, Germany). The inspection of the abdominal cavity with mobilization of the uterus disclosed a very large uterus. A 30-degree optic was then introduced to optimize the visualization ([Figure 2A](#g02){ref-type="fig"}). A second and third trocar were inserted at the level of the vascular pedicle, and the fourth was inserted in the umbilicus. Dissection and sealing of the parametria, the round ligaments, and the ligament ovaria propria followed by the uterine vessels was performed with LigaSure (LigaSure™ 5 mm Blunt Tip, Covidien Belgium BVBA, Mechelen, Belgium). The first morcellation was performed with a cold laparoscopic knife (Chardonnens morcellation knife, Karl Storz GmbH & Co.) ([Figure 2B](#g02){ref-type="fig"}).

![**A** - Large uterus. It is impossible to see it completely via a panoramic view; **B -** Morcellation with the cold laparoscopic knife.](autopsy-06-01051-g02){#g02}

The vaginal procedure started with opening the vagina with a circular incision around the cervix, dissecting the bladder, and opening the posterior fornix. Clamps were used on the sacro-uterine ligaments. Then, the morcellation was started using a knife and a tenaculum clamp. This maneuver took around two-thirds of the operating time. The vaginal cuff was closed and attached to the sacro-uterine ligaments. There were no complications and the operating time was 270 min. The blood loss was 900 mL and no blood transfusion was required. The surgical specimen weighed 2,802 g and the pathologic analysis resulted in benign leiomyoma. The patient was discharged in the 2nd postoperative day.

DISCUSSION
==========

It is not uncommon for a surgeon to be able to perform the entire laparoscopic histerectomy using three 5-mm ports and then a larger abdominal incision to remove the surgical specimen.[@B018] Most of the gynecologic surgeons will not remove a uterus weighing \> 300 g either via the vagina or by the LAVH technique.[@B007] Uteri \> 300 g are hard to pull out through the vagina without any incision.[@B019]

Wattiez et al.[@B007] first introduced several modifications to the current technique for LH for large uterus. The key modifications consisted of a higher insertion of the optic cannula with consideration of an open abdominal entry to minimize the risk of lacerating the uterus, and the 30-degree optic can ensure better visualization of uterine pedicles.[@B007] The same technique was used in this case report.

Wattiez et al.[@B007] reported that LH can be successfully carried out in most women with an enlarged uterus (ranging from 500 g to 1230 g). Thirty-four women with a uterus weighting more than 500 g were compared with 68 women with a uterus weighting ≤ 300 g; both groups submitted to total LH. No difference was observed concerning the complication rate among both groups. The operative time was significantly higher (p \< 0.001) in women with a very enlarged uterus compared with those with a smaller uterus. The rates of intraoperative and postoperative complications and the length of hospital stay were independent of the uterus size.[@B013]

Different laparoscopic techniques were developed for removing large uteri, including (i) intra-abdominal cutting of the uterus into pieces; (ii) morcellation (electromechanical,[@B020] in situ,[@B014] or with a bowel bag technique for pelvic mass isolation, and then morcellation vaginally[@B021]); (iii) electrosurgery; and (iv) supracervical amputation followed by traquelectomy.[@B022] The morcellation of a huge surgical specimen represents the limiting factor in reducing the operative time in LH.[@B023]

An analysis of more than 6,000 laparoscopic hysterectomies from a multicenter series showed shorter operating times in LAVH compared with LH. This is consistent with previous reports, which also demonstrated reduced operative times in LAVH procedures.[@B024]^,^[@B025] The difference is mainly due to the size of the uterus and the morcellation time.[@B026]

Each morcellation type has pros and cons. In our case, the vaginal morcellation with the knife and tenaculum clamp technique was chosen to avoid the spread of myomatous cells in the abdominal cavity, despite the mass not showing malignant characteristics.

The vaginal fragmentation of a large uterus allows minimization of the spillage of surgical debris inside the abdominal cavity and avoids the enlargement of the ancillary ports to insert a 10-20 mm endoscopic morcellator.[@B023] The transvaginal closure of the vaginal stump was previously reported as a safe procedure.[@B027] The reduced abdominal incisions not only offer cosmetic advantages but also reduce the incidence of incisional hernia, which occurs in up to 3% using 12 mm trocars, but 0% using 5 mm trocars.[@B028]

Walid and Heaton,[@B029] in a case report of a hysterectomy of a 3,000 g uterus, presented an operation time of 357 min and the estimated blood loss of 800 mL. Wattiez et al.[@B007] showed a case in which the estimated blood loss was \< 100 mL and the whole surgical time was 300 min. In this study, the operating time was 270 min and the blood loss was 900 mL. The operative time is longer compared to uteri of a smaller size[@B007] or a laparotomy approach.[@B030] However, the time was similar to other studies with a large uterus because of the morcellation. The blood loss was higher than in the literature.[@B007]^,^[@B029] These parameters are probably because of the experience of surgeons and the characteristics of the uterus.

There are no definite guidelines about the better surgical approach for the treatment of a large uterus. It is still commonly accepted almost worldwide, that in everyday practice when the fundus of the uterus reaches the umbilicus the treatment of choice is open abdominal hysterectomy.[@B023]

Skilled operators trained accordingly in endoscopic techniques with a commitment to reducing unnecessary open procedures is of utmost importance to obtain better results. The uterus size itself does not seem to be an absolute contraindication to endoscopic surgery, and the acquisition of adequate surgical skills to perform LH in cases of large uteri seems to be tightly connected to the policy and orientation of the medical centre.[@B013]

In conclusion, this case shows that the size of the uterus does not forbid the laparoscopic approach for hysterectomy. More randomized and multicenter studies are necessary before this technique can become routinely preconized.
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